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A method and system of adaptive channel allocation in a frequency division multiplexed 
system is provided. In the method and system, a subset of M subcarriers is chosen from a 
larger set of N subcarriers available for communications on a link. As communications take 
place on the link, signal quality (C/I) measurements (342) on the subcarriers of the subset 
of M subcarriers and interference (I) measurements (344) on the subcarriers of the group of 
N subcarriers are periodically performed. The C/I and I measurements are then used to 
reconfigure (422) the subset of M subcarriers to reduce co-channel interference on the link. 
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[ W It If * cr> Jg H ] 

1 . u y ? m m m a» s> u > ? s it «t ^ cd a ft u y ? # * u ffl #g a a cd §ij j$ 

? £ if l tz m ft co &rj m m ft 1 1 m x * a -c * t . is ^ a (4 . 
#r ia -fe -/ h a* 4. it lie <d 9j m m. ft z m <o 3tTi?iet7't - y iHiut 77- 

JW IB -fe v b CD & IlJ ffi m ft X % ft -t h ft # £ S [IJ ffi a X ir -y 7° t , 

m IE U y 9 X ffi ffl h co {z m IB y 7 -te -y t- cd Id ffi ft J: HffiLv^4< £ 

i, 1 o cd * fa ffl gij m m ft fr la -t >y h i*j t # *t -r & *> t" 3 *» £ si is -r & x -v r 

# ffi « « 8 fc JtB S L T ffiT IB ffi 7' -fe >y h * S ffi f£ -f & X ffi v 7 t , 

£ # tr . id ffi a ft » i ^ x ffi ffi . 

2 . ff5<:iSlfB*&</0ffiffi-C£>->T, f EMlt^f 
mrlB-fe-ybfiO#IiJffijM^C0T^^Al;U ( I ) £ gg ffi ffi h X ffi >y 7° t , 

fria-fe -y h co a it co ft m =f w * fs m m m m m. * is ts m ia -9- y -t <y h £ & s * 

Xf 77"!: , 

3 . If * II 2 IB m CO -H m X $> ~> X , =F & V ^ )V ( I ) £ iffl 7E ir- S iW IB x x y r 
\t . § £> K , 

hu IB T * U ^ ^ ( I ) 3M 5e cd IS % co IS S £ ml IB V > 9 S ft fit j&» m IE ^ x -f A 

^Mft^-i»x^-yTSr#^. mmzn&miimmnmmcomitffiiz^ -v m*i co so 

4 . n * ii i ia a cd -a m x h -> x , m ia an se x r >/ r « , 

M IB -fe -/ h CD # H ffi j£ ft CO T & ^ ^ ^ ( I ) £ 9JJ £ ~t h X x >y 7° £ # tf * ffi . 

5 . If * if 1 IB it co U ffi T * o X , t5 IB Ji JE X -f -y 7° (4 , 

KT IB -9" 7" -t >y h CD # gij ffi 31 ft CD ft # A « ( C / I ) £ | [IJ 5g f ^> X x -y 7° £ tf 

2rffio 

6 . If * if 1 IB tt CO ffi X h -> X . ff IB iffl ffi X -r y 7° {4 . 
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m ib -fe >y h co # m & a & co * k < i ) fagti^f 77t. 

M IE M IS "f- & X t- >y 7° (± . 

s ffi is # H a p n v ^ ;i, ( c / i ) z ^ ^ & m r ^ -v h co mmm®. z mfc^t 
h x -r v r t „ 

W IB A ffi ft # (ft « K ( C / I ) £ If ^ 6 I* IE ^ 7 * -y h <0 fu IE S'J ft 
co =F » V *c ( I ) iHfi^TSK^ ( I ) £ * ^ & ff IE ^ -y h co * f£ ffl g>J 
At iH ft # # ft -T 4 *» fc" 3 j5» * 51 IS -t & x t -y 7 t , £ # tr * ft . 

7 . it * if 6 is ie co ffi t t> -> t . fr ib m m m x -r >y r a , 

H-ffi««BfcJCSLT«rlB*fi^-*ift« ( C / I ) * * <t s ft IB H « 1M ft * mr 
IB "f 7" -fe >y l^f-iitSXf 77t. 

mf IB * ffi ffl S'J ft Sr M IB 7' -fe -y IMfAtUf £ # O £ „ 

8 . If S m 6 IB tt co 2r j£ -C -ft o T , Tf'K ;W ( I ) * gfl £ s mf IB x f- «y 7° 

iETSK/i ( i ) MiE^a»<ois**irieuy^«fi«*»fefrE^^'rA 
^ m m •? h x r- -y 7° s -tr » , m ft § n 5 m ib is * co # « m ib * >y n 1*1 co m m m. ft 

it i 0 i ^ =5r < . 

ffAS ( C / I ) $■ HJ 5£ -T £ W IE X x >y T li , £ tc , 
fr IE ft hp M ( c / 1 ) M£»ai:oillt1tE'jyi'51«*>6fflE^^ 
^A^5Ift-ri»^^-y7°Sr#^. lMfl§ix^ffflEteScoi5ci4|frlB-tf7--te-y h ft co 
I« fl& & ft m J: 0 (> ^ =Sr 2r £ . 

9 . If * iM 1 IB M co ST ^ T h o T , mr IB ffl 3 t * r -y 7° (± . 

m IB -fe -/ h co # H flg i£ ft co T » U ^ ^ ( I ) ^IJtUf 7/!:, 
mf IE -fe >y b^»jR««ffl!T*lI»jSift**tf«airr-fe -y b*?*S^I>X^.y 
7° k . 

fT'^7 h S * * >y -fe — y ttf IE 'J y^Sfi^^^WIB^XxA^iiff-fS^ 
f 7 7 J: . 

mflBv^x^^^cojg^^ >y -t - ^ £ mi IE U >-^f flCfe^tf ItSXf 
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flu IB ft n "9" 7" -b •>/ N & flu IE U V 9 t «• L T « 3& 5 ft * *» if 3 j&» S- flu 12 31 m X >y 
•fe - y j&» t> m U -t h X -f -y 7* i: . 
£ # tf » . 

10. If S m 9 IB tfe O -X m T ft -5 T . 31 » -v -fe - * 5 -ft -f" 4 flu IB 7. f -y 7° 

1 1 . If * if 9 IB » O X m T ft T N IS^7t-yS5It**i!^f -yr 
Ji s l'Oja±«0Mil3lt*JB»>j<v-b-i/t-fr», iiu I E t£ M 7 * >y h g tg £ ft 
& ^ t* 3 *» * 51 IE -T * fltf IB 7 -r -y 7 (4 . § £> lz , 

flu IE -9" 7' -fc <y M:St§ loja±«&««llffl»i3i»*&£^4;* , ryTi:, 

S £ =5: 7 -fe -y h#5SR3*i4*T» loja±<0iK«*«I!«SS»£ifc5e-$-* 
Sr # tf . 7Ji£ . 

i2. n 3< 3i i ia m <n ^ ft t- ft t . * m m w m m m ■& # 4 -t * a* *r 3 s si 

flu IB U > 7 T' « ffl "f 4 <7) tz , flu IB "9" 7* -fe -y b (7) gij JR M m £ K> fc if 4 L flu IB -fe 

•y b o #t m gij m m m a* # 4 -r s *> t* o &t m m -t & x -f v r t , 

gij l& 3! ft ® ;£ 7 -y -fc - V Sr flu IB U y^Sm^^^flulB^X-rA^ilti-r^X-r 
•y 7° fc , 

flu IB Xr&fr <0 31 1? £ flu IB 'J >- 9 SfllCfev^T Sfff 4 ^ x -v 7 fc , 

flu is ft ffi ©J it 31 tt a* * ffi ffl t ft s a> a o * fltr IE 3i « a* ^ 5i m -r s x ^ . y r t 

flu IE 31 @ * ^ 51 IS & fx 5 flu IB X f «y 7° t= T # W 51 U ifl : % 5 ^ & 4 T 

, 5 m. m m m t jts s l t . «t o » 4 l ^ mr ie -fe <y h co sj « 3* m & # 4 4 tr a 

frSlBL. n 31 ft S * * 3M ft U . 31 S *■ « ft t . «TiEiE»*»fe«Btffa^ 


(5) 
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13. i* * ii i 2 ie m co n m x h -> x , m 12 -f 7" -t -y h co # iij as jm & t- s m -t 
h ft s- m & -t t m te x t- v y i± , 

W IB -te -/ h <0 S i£ <0 =F * l' ^ ^ < I ) II£tS^f , 

m ia -9- y -b -y h co # m « m co m # a « w < ;p ( c / i ) ^ists^f 77 

mrtey y ? xmm-r h co t , m ib y y -t -y h <?> a as i* « x *) hftt t^mnm 
m m m & m ia -t -y h i*i # it -r & *» t* a £ n is -r h m ib x t- -y r t± . 

ft ffi m * A » ( C / I ) Sr*-rSMlE-9-y-fe-yb^S(Kgill^Sr^S'rsXf- 

W IB A ffi ft A « ( C / I ) £ * -T 4 M IB y 7" 4r -y h <7) ft IB HI M i£ * CO =F * 
P ^ ^ ( I ) i Hli^Ti^^;! ( I ) £*^£ffiie^>yN«#l*iIll«Sjli£& 

i 4 . y > 9 m m m & t> u > ? « m m ^ co a ft v u y ? w f a ffl »r m % m w. co m 

mm^CO't -y h O If y -te y h£^LTiMff£tl&«MjIfi-X -v hV-^(C*3(tS 
. U > 9 * ft L ft: a ft O gij it jft f ij S X is X x A T ft o T s IS ^ X r A 14 . 

fria-fe >y h frt, m m co m m m w. t n o s t t w ib y r * -y b z 1 $> ^mt , 
Huiayy^-cffiffl-rscotc, siEt 7-fe 7 r- <o a » in m «t 0 t> * t lv^^< 

15. if * iM 1 4 ib * co if m x h -5 x , mr ia to 3 t * a a , 

frE-feyb<o#ffl*3S»tf5T«sK;l' ( 1 ) & il s # a t , 

M IB -fe >y HtoaSS:cO«t£T^aimt3liSS:#tf1irlB-^y-tr -y h^stUf 7 
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T k . 

£ # tf * T" A o 

1 6 . I* * II 1 5Et«yXrAtfe-)t, T * P ^ ^ ( I ) £ M Jg ~t h m IE 


mf la t * k ^ ( i ) iffl sg to a a <?5 is a z m le u y 9 a ft n ^ ^ m ie ^ x t- a 

ft ife J; D i> ^ =Sr -f A „ 

17. If ^ if 1 4 IE m co is x r- A V h ~> T , IIEI£*Sli, 

ATiE-fey b<0#lI*38»<Z> z F#l'< rt^ ( I ) Jil£tS¥a**tfi'Xf A. 

18. II S JS l 4 IE « O ^ x x a T" S> o T , m IE M 5£ #■ IS (i , 
ffj IE If 7' -fe -y b O # i(| K M ft CO im # A * ( C / I ) 

19. If S m 1 4 IE m CO is x f A T ft o T , fj IE if 5£ ^ S li , 

fr IE -fe h co # ij ju iM * co t * u ^ tv ( i ) ^istsfst, 
ffliet/t7Ko#iftii^i^afK;Mc/i ) Sriis-rs^st, 

fj IE « IS -t h # S U , 

ftfifif fpfl^^/k ( c / i ) & m -r h m is -f r * <y h co @j » ft * * st -r 

HrE«ffi«#ift«K^ ( c / I ) * * h m IE ^ 7 -fe ■/ h to #j IE Sfl tt 3£ ft 
co =F # K ;tx ( I ) iHffi^TiV^/l' ( I ) £ * tS 15 IE -fe v b co * ffi ffl H 

£ # 3f a . 

2 0. If * if 1 9 IE ft co is x r- A V h -o X . m IB B « A ^ S U . 

#sw?if2tjtB^LTfflriB*ffifi#A« ( c / i ) * -r s ir ib n « m m & mr 

IE if 7" -fe -y hi^litSfgt . 

fr ib * « ffl n » ft * m ib -9- 7' -t -y h^#A^-s#at . 

2: # tf X -r A „ 
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2 1 . If * if 1 9 IB m CO is X t- A T h o T . T * K ^ ( I ) Sr SO 5E "T S m IB 
* KJi , 3 6 K . 

m IB T * U ^ ^ ( I ) m 5£ <r> M fk co |£ JH £ m IE U v 9 g It fit *» A> fif IE ^ * -r A 
^il«i-&^a£#^. }S«§ni.MIEIS»^»«MIB-fe Irt^illSiJ; 

tif AH ( c / i ) $■ m m -t * w ie © tt . hi;, 

W IB ft ^ A % ( c / I ) W5£<3*R«ft**ttIiy>'?M»a»&flriI5'* 

f AMfits#u#», 5* ft § s m ie $s & <n mam ie -9- -r ^ b\*nnmm. 
mmwcx k> i> & ^ x t- a . 

2 2. II S Jg 1 4 IE « (0 * & X* h -> T . ffif IB S'J 3 t # K J± . 

t» ib -is >y h * m m m m. <r> =f -» v ^ jv < i ) ^i£ts#gt, 

mfiB-fe "/ b <n m m co & « =f w m m m m. * is t* « » -9- r -t ? h * & jg -r * ^ a t 

■9- r -fe h ® * ^ >y -fe - i? z m ie 'j > ? %mm& ^mm^ xt- i±j\mmi- & 3- 
a t . 

MIBv-^xA^^cOjg^^ -y «fe - * mi IB U >"?*<I«ifciJ^T*<I'$-43 i a 
m IB £ ffi -9" 7" -fc -y h # m IE 'J V 9 iz M L T S K $ *i 5 *» t' a j6» * fu IB jg @ * -y 
£ # tf . . 

23. ltif<3l2 2IE»c ;r )>'XT-AT'#>'>T. jS^-X-y-te-^'SrSff-fSMIE^ 
a fi . •9-^-fe-yhS^^-y-tr-i ? ^^m-r-2.^a^#tf. X f A . 

24. lf3RiB2 2lEa«^X^A-C-fc^T. ii*^-yfe->?S««-r4*S« 

. io«±^H!i«is»jgtt^vfe-5/&«m-r«^a**»» mammy- ? 

m IB -9- 7 -fe -y hfcJtti l^m±<7)^«^«S[JiSiMife*^^-fS^at, 
loia±f5ll*iS»S*^ >y -fe - ^ * if IB U >-^Sfl«*^MIB^x^A^M 

fi-f-s #a t , 


( 8 ) fffrf 1 1-5 084 1 7 

m £ =5: 7 -fe -y hiJSiBSiiiSt. loja±*>iK<0«liI!«SS»£ifc5£-$-4 
Iff IB x f v T ts J: V 1 o El _L to 11 » )M » g * * >y -fe - v ' * Iff IE ^ * f ^ ^ 3M ft T 

25. it s jr i 4 ib m co -a m x h -5 x , * « ffl a at m & * s # ft -t & a» *r a * 
si m -r s iff is ^ a « . 

Iff IB y >- ? f tt ffl -T 4 co iz , Iff IB -9" 7" -fe >y h <r> B"J ttt 31 & =fc "9 «> ff 4 L fir IB -b 
•y h««*lll*i»»36*#fi-*-*36>ir3*»*fl[Bt-4#ai: . 

mm^^m^ * >y -t - £ iff ib y >-^sfns^^fiiia^x^A^iiifi-ri>^s 

mm^^^^^^com^^mmv y^^mmiz^^x^mTh^^t . 
tR§imnw*mwL&*mm x & & if a ^ * iff ib 31 s *» ^ n a -r & * s t . 

2 6. If * II 2 5 IE m CO H Hi X h -5 X , mi IB -9- 7 * -y h CO # iij m tfe T' 5 ft -t 

sft-f-^fios-rsfiriB^ati, 
u ia * v h # iij m m m co =f w v ^ >v < 1 ) sajetsfat. 

Iff IB -9- 7' -b y h <o # m % 31 % « It # H ° n « ^ ^ ( C / I ) ^IgfS^S!:, 
Iff IB 'J >- ? T' « ffl -t h co tz s Iff IB -9" y" -fe >y h gij it 3! & =fc 0 fc *T 4 L v * fig ffl If 
at ffi fl n n n W ( C / I ) SrW-rslfflE-9-y-fe-yh^KlfgjilSS:^S-rS#g 

iff ib a is fi # n Q n « (c/i ) s- * -r « fir ib -9- r -fe -y h co iff ib n m m w. co =f * 

K;l- ( I ) j:Hfi^f»K/l ( I ) *ft^SlfflB-fe'yb^M«IiJJiil&* 
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b m « -t 4 . flB^y^f A + l^ltSt, ^XxAi:#«l«^coiimco$iJ 

/t-7--«fi.jIflS'X-fAJ4. ii£(OyXtAtff»tli J: 3fcjfftfcSI«3^ 
h*'Jf ^ £ ffi.SE-?- 4 $ * §* t 5rX T -f y 7 - 7 x A X g * (air interface s 
tandards) tiot^ttS. ^S-^ipfi^TcOift^^-HT'^XxAcO^Kl^i: 
mMmmTftfrti&y'n-txcDmfecoWMZ&mL. * ti fc <4 r >f F * . M Hf 

f - ^ * b * * tf . a « * » ts =t tx « * «> l < i4 f 7 7 -i v 7 * * jv ^ m m * & 
^ia^. «iSco^^7-^XT-Aftffic7)5&s(4^MT-j £ >s„ i *x h co & » tfj fi 

II±*;l7-yXf At 1 ^Ift^^S^SCSiftt^t-t^C^tSSS 
CO iB 7C fc 4 Dftjtt£ilT^4„ t;l7-yXfAftffcj:V'-fe;l7-yXfA« 
8»a t -K*(frT£tf>flK£iPlfc'*-J: 3 CUDtT^SJtft, *■ ft co y x -f A £ 

#«j$H±4? ! iA6co^xT-Atifp^i J ^tiKff'>riiJnL-rv-.s, 

^Iflliy^f At H * t= s ^/15-f«ai|yAf Atlifffltl & M 
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*»A>t>3ilS*-&3& 1 ^^. S ^ t , -t ;1 7 - y X r A T W jifl l± V it/ f a° x ft 

mt^H — f-*/p=F#^<o & st«RF m s * s tt & *§ itr a* # ^ . ± *: . if l ^ 

^X^^M^£OM%T-(4^XxAO^;krtcoafitCJl(5-^i^tcORFfi^ScO 
» V * * /h KB fc W i. & i t t> 3S IB $ ix s . 

H»t*II*Hl; (fdm) {4-fe;P5->'X7 1 ^fcJtEffl§n-S»x-^aft^-ffi 
TJI). It 2< JH tt ft # f 'J ^ a -ft (OFDM) lit^5-y^f AKtCSLtF 

DM^wao^s-ffiT'**. oFDM^-g-tt^s-fl:s^fcv^<o*»<oaiiia»*t:j: 

0 ft l& § tt , # gij tt S* * (4 P * 4 Jl * ft T 51 WL m X J4 & < ffi St W £ 36 » 4 ft # 
fciOSEMSitft. SESHl-^^U^/P^MMfcSdft-fSfcft. # SI tt ill <7) ^° V 
- X ^ ? WM4 ( s i nx/x) » # * fc: ft 3 . # tt jM tt £ 4 9fe }M £ ft £ X 

^ ? b fv m * «4 . b so «o iii « m tt co x ^ 9 v >i & m co m m m tt m tt ft t ts ^ x -tr 

a t 35 0 SO i* tt Pel fc: ^ & (4 ± t =3r ^ 4 3 § ft T ^ 4 . — ft W tc , Ny'J7* 
f-*xu*^MiNffl*BiifcJ5|«R£3E»L, * ft (± <R fc tt ft # I'J S It $ 
ft 4 „ H*/VT)V?— ■?X.VXyY<?>&Xij t T=-\./f sCOS^^^cOt-'-^T" 
a-y^$r#A, f s (i O F D Mff * 4 . O F D M y X f A Willi 

tt i4 i/T»ettJ: o jh tt ft ** # si § ft 4 . mmmmcommmx^.^ i;h±i 
« -r s # , i «o tt ft isi pb iz 4 o n tt m tt (4 1 ^y^^w^t^^^-cit^t £ 

ft , ^ PI $ ft # tt SM tt <o ^ v - co b° - ? ti ffi tt jM tt <o ^ v — x ^ ? h ^ co -tf 

nt#j6^4MttftT*£t44'3t;:£ft4. of dm<i^«^*x^? h /m , 

OFDMif {:^S«OFDMiI«A>'t4tlSl^tli, SftJfiV^ 

I^Tfftt , OFDMIffiiNtyr/l^/n^tlt^t^T'^. N -tf 

y r co {4 & s£ X m £ ft 4 . 

N-l 

NffiX (k) liOFDMiISe2i^/«J^ltSiiSiif£?)I^Tt(?) 

f-^it. m IE L i b ip t> , o f d Ml^-iif-? t V7/1X (k) <o -t 
•y h«K«ie7-Ux3Eiftfc«JG'^«. x - ^ X h 'J - A ^ O F D Mf^\f I 
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•f h tz ib c f-nf'J-AliNfyr/kX ( k ) o y o -/ ? ^ ^- f ij § ft . # 
yny^ti1tllt3ai7-UxS£»3&»lgfi : Sft.<6. B# IS * *» (ft =f# 5£ W IF y 7 )V iS. ■ 
tSfil/nv^^Fijy/li, M ft ft f n T- * £ ffl it M ft * SE IS) f S » ft 3g 

OFDMtj; Hil7-yXf ACfentlt L ^ <^ < ^ ^ <9 fij ig ffi $ ft 
£ „ O F D M T' li „ jaftScX^^h^tCiJtt^gtJffijSftOlS^tttCiDOFDM 

i f h;i«f f ta< t^; t^'t"^ -e <n $g * , y x f- a k * y 

# # ffi M § ft & fO «> S tt -T & . v/l/f^USl^SaiStwyutASli 
^fflicolfSt^/oftSL-rSftl^fttcj; D±tS. v^^-^^ejftfcj: ^Slill 

7/lf A^7x-y'y^^4tl,. HOFDMyXfAttt, ffl JM <9 # T — * 

xi/^y h;HJ, »»fflffl^«£««Se>/NaiE4i'Lj&»ifiWLfc^. * 

A* & S . * ft t J: ^l«iIiRv;l-f A'X7x-yy/C bX7-^' 

^r^t^y^^^^ft, i -3 t> l < (± ^ < o up?) y & >v ifi $e ± az m. m £ ft s co 

T l± =5r < , £ < <7) ^ y # ;k # ffi a> £ tr J; 5 iz 3 ft & . Ml:, O F D M t i 0 

, ffl PhT t « m m + * )v to y y * : ;p m m m m t k ^ t it r au * § <at«T*«kv^ 
^i^^iftJiis. * ft u § t r i ft y y # ;k?) - * m t s m -t & - t e 

t;V7-yXfACOFDMjfjijtl,;ti±yS-«iJ: "Analysis and S 
imulation of a Digital Mobile Channel Using Orthogonal Frequency Divisio 
n Multiplexing" IEEE T rans . Commun , , Vo 1 . 33 , No . 7 , pp 665-675 ( 1 9 8 5 ^7 
£ > fcjUSKSftT^*. OFDM»tA7/l-y^fA\<0|»|«^jefflli, ^ "f 
W ffif it "OFDM for Data Communication Over Mobile Radio FM-Channe 1 s-Par t I 
: Analysis and Experimental Results" ,IEEE Tr ans . Commun . Vo 1 . 39 , No . 5 , pp . 7 
83-793 ( 1 9 9 U5fl ) tfci^SftTUj, ■rftA,<7)OFDM-te;L^-yx 
fAtli, -fe ;H*i T ft m L X n £ * Jfi ft & M M (TO ) *JJ:tX*i6«*»feafi 
M> if ( ± "5 ) is MO£^£^0ffi£ft&#M«yy? tiffin 10 MMftJSft 
I^MDST^S. # » ft U >- ? fc H K> a T 6 ft * SJ Mi iM ft -<r v MiyX 
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■f-Atf!iM^riB5r^M«is»flia»3&»iJ,as?s*is. -ir >n*j is . 2 o ja ± 51 
■b /n*i « bj as & ft ia t- ibi — f- * a- =f m \± £ t $r . uai* 5 ^ i « «t a * 

O F D M i/ 1 f A t li , i/ X "r J» CO !l> ft (0 WiE 0 > 7 lZ . yXf AftOlWt 

<o 11 it g ft a* n 0 s t ^ n & z t # h & . zcoi. 0 & ft a t n 1 t t> n & # m m 
mmmmma, m twmmmmmmz m<v^ /i-z-mm-t & z t tz x 9 £ t & r - 

1- *r * )V * 'S.tf h C\ b fo & , ;<lt«OFDMyXf Ai:l±, g & & -fe ;P 
yXf AliMtStL5;i>. j: 3 ^ yXf Atli, Jfi PS -fe ^ T « ffl t5 ffl 

# O FDMyXf ifi«0^^Btf ^^/HISIJMD ST&^rffi^lBI&Sft 
, ft. t J: 9 R - f - * * ;P =F * fi i& ffi S ft 0 « /h Pfi t W x ft T ^ 5 . Tf7 
X A 7 f - -V * /t- §>J 3 T ( A C A ) Ji^CQia&^Sc-C&So ACAtlt -fe A' 5 

- ^ x jU SiJ 0 STfe*i.fceiK^f--v*;Pffl»»*ffifflLT, fcif*i*i« 
ii fc § ft 4 m 0 ^ x -f a ft if i ip v % co m ft % * { ffi ffl § ft S if 3 *» fc IS N ffi 
tz s y x f a <?)|1S« t /irt t 'J y ? ^ t S I t A ! T' n . i fc , =F * * * 
# )» fc 5 ft 6 0 < ***>kJ3l«»l±5'*^A£fc£»LTSSCMffl'rS£ 

T 7' -r A ? + /^ I'J 3 T T it „ y -Y -f- 5 <y ? M 0 STUfcf + * )V m 
ft S fc: X h fl -9- p° n W *J X V =? ~B V < ;P <50 $ st §' £ 4 51 i£ (i -fe ;P co ^ ys; ^ , y ^ x y 

)Vcr> fj X, v v *J x U T n cr> & M m it . ^ X r- A |*l cr>mm iz ? 4 •? 5 >y ^ l/Z Wi D s 
T tilS i -5 CyXf A^^l^-^^iD STT^if t*^fl»lt* h lz X 
*) M £ m ft -t h o — jR W t= ii s ± 0 *J i T 0 CO M 1j <r> g|J ^ *t ft *> ti £ . i ix 

t «o a fc « x . »fuv^y>'^*ff"3aj-^i*tt. ftu-^tio'^tijy 
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Ijfr-fe^WTiSSftift/hT* ( * * o a p « ) *iV if* h ( ft ffi pS « 

»«S^4^-v*/l'lffl^BfB^M*a*lttJj:V-€-^)fil»afcJ:0ffi5asil** 
t^id^^^JT-^tOffi^-^Srlllji-r-l.^^, fifi^*^tffil:§ixi.„ ACA« 
(?iJtLT. X -f- . X U ^ y y CO ffr "Capacity Improvement by Adaptive Cha 
nnel Allocation" , I EEE Global Telecomm. Conf . , pp. 1355-1359, 1 9 8 8 ^1 

in 2 8B - i 2 n i ata, ± + •* * >v & ± x <n m m m t ± 

Jt $8 & * T- (4 , w m m a t o o ft -9- rfp m z m m t . f ^wniisii«^T# 
it ( c / i uk/v) i w -r * * * ;p « as & tz a ^ x m o s t £> *i & . # u 

y^tSLT lOCO»giM«^«fflt4#OFDMt;H-yXf AWfcft 
{: t t ^ S K # « A C A 7 /I 3' 9 X A , 

fAt(±Mtff & # CD A C A JJ ffi CO 1 O CO 15 11 £ « , O F D M %/ 

x r j± & if & m M&Wi co wctf mm v izmlx i r> co mmw. z « ffl & ^ 

A^^tt^. S 6 . # » M f fr -5 fc £ St «o T 0 ilJ Jg «o IS * £ ^ x f - a ^ |k 

Lfctfot, OFDMyXf AtttffltS7^7f^ 7" f f i/l|| 3 t * Sfe 

i x -f ^ £r tt ffl -T ft ( f f>J 6 a 4 . iWJSfeitfyXfAli, %/ x -r 

•Cfcfrfc&frJ-ftff&fe&V*. ^WJS^lt/y^fAjj;, i „ f - ^ * ;P fj 3 T 

#iti>i a tRtn^ssrttatr*^*^. * n hj i 19 zco x 0 xif is 

96 H J « £ sfo 

# f & HJf £ J; 9^ B£J3fttft£-n££ (OFDM) i/Xf AtfcitS7^7f ^ 

( a c A ) JSiaiy'yXfAA^ftSftl) „ £ co * 2£ is J 
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is x^r J*l,z £ 0 . x ^ A co -fe /l- Pal to |W] — f t ^^TSSHt^J: a t: O F D 

± fc s * » Bfl t= J: 0 , ^OFDMyXf AttffltS±:tflf$il'^5f 
fA^RFft+/l&7^'Tf -f 7' 1 110 i T S i 0 fc IS ft £ ft T V^S . O F D 

m i/ xr- m, iz mm-t & , z. ti a c Aum th, ^--r^m^T^ 

FDMglJIiiJOFDMyXfA(:7f7f •( 7" fc 9J 0 STSCIi, i/ X J± 

m m m t * ft « pa -e * r * ^ ay m fit is ± # t o i t tt $g * k m -r & fc *> tc & s 

=Sr ilJ ffi 8 J tX ^ ^ * U V ^ * M ifi h ± Dtt^l^tWh^l., 7 f 7f -f ^ (C 

t ij o i t ti h a m m m % m w t . * % 

*S6^co*=&jc7)^HtJ3V^T. ofdm^xt-^<^5 i J^o# 1 j >- ? t il ft £ 
. S m <i *f S u >- ? <o r - - J: ^ T 4 9 . y7rAfflyy?Stfl 

ts;^^^ & t , m gij m m w. <r> y * <y b \& >j y ? * ^ l t it ft * m & <n 

C ffi m S ft S . ilft^ffibftSi:. MM3S«^1f:r*>yhP<Jtf>BI»BiS0>m# 

fnf^/i- ( c / 1 ) , &£ismm^m%NMMm*mcD£x<v=F&\s^fr ( i > 
w m m m iz m se § ft * . ^ft^coc/ifcitfi&oieisste^xfA^fB&sft 

t f ij ffl^rffi-c**3&»jfa3&»*c/itjj:viajetf3&»6Sis£-r4. ± o if 4 

tl. M fl 5 ft * » 5E IS * co PIS Jg § ft tz -fe >y t- (i . ifiC/II£SSol£S 
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ft iz J: 0 ± 9 S" ^ ^ U V 7 * SI ffi m W1& M 3 ft- h . 

* % <W co SO co % Sfe M X' It , U y^lflt LT<O#»«liMB[«3aifc0>ir:/-fe 
yM^<oM*iS»<o«#A«K;l' ( c / I ) . i f! Jfl "T tt & N n iS ft co 

£ t co t 9 v ^ yi- ( i ) fcHaHfttcaje-*-*. & t , ^ t& ^ ta c / i ts ± t>' i m 

je«£S^V*Tyy?«9«S»«»M«S£R£8lJeL. ffic S ft S * -y -fe - ^ & 

>- x r A a gij m 3H ft S IE t> L < tit 9J fft ft fg Ife X yt-^tJ: 0 9J *& 
SSftM.X-y-fe-S'* MOifgiSftSKX'yfe-^^'SfiS^Sh. 

» {± & * a $ i'J m. m ft * * tr j a m m m m ft co -9- y -t -y h z m m m -r & . mm 
-t - v * m m -t & . 

ffl 3 A it * S6 eg co H jfe M C fi£ -5 fc ^ x f A « 7" n •/ ? El . 

03B±jj;l>'ia3C(i*5|BjcoHJSM^^-3^, ft. -e ft. .. U y ? iMfl M i; 

H4AfcJ;t>'ia4 Bliijy^SSifcl 0 H tr § ft. & # H HS co H Jft ft ft ~> fc 

® 5 t4 -fe 5 - « M 51 ft * -y h V - ? 1*1 T m ft £ ft- & * 16 H J! CO m tfe « te ft fc 
7n-fexxf -y 7° co 7 n - 0 . 

a 6 a*5±vh6 b 14 u > ? a ft m t «t u n ft § ft. § * n ^ so co lis m t ft 
0 7 {4 -t: ^ 5 - « m a ft x 7 s - a 1*1 1- ^ ft $ ft. s * % hij co s'j co m m m az ft ■? tz 
56 co m m Kt m *n 
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HUflLT. #»»!Hat-«Wfc:H3i-r5JII«*#«!** ( F D M ) -fe ;k 5 

7 yx ij 7, ti*)*.t/Kl-C10, ^ # f[J -r 4 - t j&s t- § ft . EI 
1 co x f A t (4 1 O-fe/H^Si^fltl^V^ 5 , -fe )H (4 31 ^ t ^ < -f ft Z. 

# -te /l- C 1 - C 1 Ol^t^tl^WiiLTSffiM*^ 1 ?, fflaoStt^B 1 - B 
1 0 CO *f JE 4 l-^tLtS^tUS. #lftMB 1 - B 1 0(4, #*ft»T' 
Jl » co 4; 3 , iS ft m , S«(ifc4V'SM3yht7--5£#/l.-C^ft„ lit 
{4. lilB 1 - B 1 Olif Jlfn#-t/K 1 - C 1 0 Wtf'tCllSiltfe 0 

f Atti, a±fi^B i - b i o (4 m m # se . -tt£t>%^)v c 1 - c 1 o « 4"i> a* 

^ffitllf 5; t* 5 ?*, •k;l^Cl-C10fc^»|fiHS«,L<t4»|*lttT*l 

{4 * * h m m m t= s? -f . #M^gssfc£*xft*^7-m^iffiM^xx^co#;t 
6 a ft n *s m £ m ps -r & «> co T- 14 * 

31 § i! § H 1 ^#ILT , t;K 1 - C l OF*]fcJ41iSccol£i!!JlM 1 - M 1 0 

«J^OH|gcoa{4aA 1 H^<St;*ti!l^co^^^# <10^; t £ tJ * "3 K V> fc 
^ «, § t= , u<oi>(Ot;K l - c l OtttfiJlMi - Ml o#So*>i!>5 

v> . -fe ;u c i - c i ocotfcoe»#scoiot^i!j©M i - mi o a* # ft -r ft 

i^4>l^ Hl^i-fe^rtcoi-^cofiB^^SfJcoMa^. t» L < «4 1 -P co -fe ^ 
RtS-fe^^ifiBI-fe^^, $ 6 fc (4 # 5e CO M S C S ft ft o l^(9*A'5-il>' 
Xf d&g'Jco^X^A^u-Sy^t-ftit^'&ftfftflJmM 1 - M 

l oco^---tf'cofli3iJcosatJ;^T?^stfti £ & ti ffiE "9 H fc ^ . 

# 3f » « M 1 - Ml 0 (4 1 o t, L<{4^<-o*><50*tE«B 1 — B 1 0 & J; If & 

B 1 OUitf, H * ■£ Jfcu IS&tSIlfSIPSTNt L<HI^yXf Af 
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y *r >v * v b V - 9 ( I SDN) ft IS Sr # tf Z b ifi T # 4 H « =5: SI JE ffl J£ K -f 
Sit^tU. ffM^MMSCtSMBl-BlORIJ, U<iif|g 

XiUMSC fc P STN i> L < ti I S D N Pal ^ IB il tT S }f ijf Ji H 1 *S li H 
^ § fx T ^ =$r v> S It # & ^ (f JSJ W T" J> 4 „ §4,C, t;15-ISy^f At2 

#MSCiiyXf Aflt#IIMB 1 - B 1 0 i3 i t)f ^ fl t If t S ^tS M 

i - m i o Pel co m ft f a i *y ffli -t & - 1 a* t # h . ^ w ^ a* x t- a co o * 

X§fX3tD?^Sft-r-&i:. ^C0^KM^Th'l-X$fx^^-^y^^ * -fe - i? & 
, SiB^tlf 4ta*>fiix!J7Silflt«StS<0lHlf t+n'S^LT 
H IB 3 *l £ . ^ ^ ^ T K )^ X £ fx ^ ^ - V ^ >y ^ - 3/ £ ft ft iT & i: . ??»J^ 
l±i/Xf A77txf t*;1^^4Ltft^7;-fexf -v^/li^JSiLtl 
ii'\^-y)£§JIS . & fc . "f«1^4t57n-bXiiIfe?fl^„ MSC 
12 . amco»1f^t^^^^-fe;k^^XxAtt>^^t!i-ri»^»^fcJiE^ : tT^i& 

^ t co a m 5- i o co * ta m *» ^ s'j co a jg ^ ^ w # * $■ m h & t* n x- & < . * co 
itfiiB i - b i o ae* ft tt ^ -5 tfi m w x u r k m s i: & ^ fx 4 ^ Hr 5 co * co ^ is 
miztt-t&wfcogmiz&g-Ltz^-isyT', 9 W) m & ^ - ^ je m % ft it t tz b* 

#-fe;ixC l - c l o ts»« f ■ d m §ij ffi M i£ & ^4 < t lo^lffldfl 
f - -v * ^ # ffil K) a T fx h . M ffll f - -v * /Hi £ fx A, to - ■/ h tz ft L x m ft ft $ 
fx4'ff|g^J:0^t!l^col&^^MfflltL<{2 i S : a-r4co^«ffl$fx4o i co J; d 

* ft « t {2 * fi nf ft # . % ft of ft # , ^ - >? ft # , ^ - *j m s ft # , ffi a a m m 

* % m tz \± s Bl(^fJ;5C7y7f o'f ( A C A ) 7T & is 2 

yyAfi^FDMH:^7-yXf AtlSfS I Js^'tSfll,. * ft W «0 ft * 
«SrHl«tli. 5 MH z WlyXf Afllfe k H z «IHlTffl 
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■t h O FDMS/^f AtACA4«SllSjl4. £ <5D is X -f A f 'J ffl »T ffi & £ II S 
I»ttii5U5MHz/5kHz = l 0 0 0 t^^ Ifjitfi 2 G H z «i 

tA-flTfflffltfi; t*«T! 6 ifi . I'J tt m (4 -fe ;H*I <7) 2 o £1 _L <7) y y 7 T R 1$ 
fcttffl-*-*£4:li"rSa:n. JiJ M # SM ^ « ft (FDD) _L D *3 i T 9 9J *& 

. fijffl**w»««fej:tf«je^ v * - v & x v MB.®} & z mm-t & ± *) ii x v 

T9<3W-f--r*^"C**#fflfi!l8f-ir*/P ( D c c h ) £ A, f ^ & . * 5" x r 
.Mi . i tz > «H***/l'Hiifll*. ajffl«*M««*> » £ * -y -fe - V ts J: V 
ii 5£ *S * * fis m -t h ± "9 fc «t T "5 O pqf ^ + * )V X fo & m M W tQ « f - * * A ( P 
C C H ) i> HA,T\>*& . 

*»BB<DACAtii, §iatl«^ra«#±')/T') 'J y^CMLt, yx 
-r A i4 v> < o *> ( N ) o IiJ m. M i& <Z> -fe -y h j6» 6 V* < o j&> ( M ) <7) grj j$ M ife <7) ^ 7' 
t7h^IIt§. n u m m WL <n -t >/ b 14 # u y 9 fc *t L T ^ x -f a i*j t ' W ffl ¥ 

m % wi m m <n * - y h x- h o , n>mt;5^ n su at m & «o * -y h a m m + i* & 

» L Sr ^ . Ngijam^^*vM4^XxAc9£g[JffiB^£^fr-fc#T'#&. i 

>t s n at is & m co -t -y h i± fo ffl «r he * m ast m m. co m m =t o a ^ =5: ^ m hj as m m 

«C , H2S#IL-T. OFDM^^-rAfcfc(t«*»IBfcfl!-3«:I!l*ili»<?D 
»iJ^T$r^-r o ltfi^2 0 OliT 1 ) 'J 0 SfciViD 'J V 7 2 0 8 

TftJl 2 0 2 tlfiti.. «M 2 0 0liT , ) l Jy^2 1 0 i VI 0 'J 
2 1 2 tS 2 0 4 t tlf ( 'jy? 2 0 6, 208, 2 1 Ofci 

V 2 1 2 * tf- L tz i^Mi± is X -f -A R F f - -v * )V t ± 0 ff tl 5 . #'Jy^iTL 
TfEiM$^S ; &^i3J:t/x-^(4v^<'3^ ( M ) coBI*Siifct:J:«33Eil*ft.4. 
JJC fc , MgiJliftfiyXf ARFf -v^;lt j; D f M ? il t y A f A R F f t ^ 
/K-j:DfEjll$a-l..-fe7H*I^)# l J>'^206, 208, 2 1 0fciV2 1 2B 
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M gij Jfc M Wl <r> m « co f -fe -y h £ « ffl "f 4 . H « i£ & fi -fe )V T 1 HI L *» ffi ffl T 

X^A{i'J>-^iIft«3 0 0. 'J f 1 3 3 0 , AC AI1S3 6 OfciV 

RFf t^;P-3 8 oci 9 » ft S *l & . Ifg'J y ? 3 3 0 & J: t>* i* ft« 

3 o o a u y ? co m m tz & s § ti t & . t 9 u y 9 x- a N f fi3 3 ouf t 

«rtteeK3*i5am*3 0 0 li£SMrtfc:EK3:h.TV>4. iD'J>^tli, S 
««3 3 0liaEifiSrtfcE«SiiiSm«3 o oii:f »Irt{:El§ntuS. R 
F-*--v*/M4fflffliTffi2rNMMia»<0'fe>y h * * t T ^ £ . 0 > ? & Htik3 3 0 

tiitfy^iaMtt, w ffl »r tg * m @i m sm % e> -9- :/ * -y h^fflURFtt 

*;k3 8 OtA Olflt^. 

& £ , l3Bfcj;li;'l3C&f!tSLt, I 3 A<Of flf illf » 3 0 OfeiV 
81113 3 0 <0 88 j|g 7 n -y ? 13 £ ^ 03 B *s ± V 0 3 C CStIffi»»f II 

IfI3 O Oliy 'J7/l/^7U/l/3yA-? 3 0 2, 7 7 t"y/@S§ (MA 
P) 304. i£iffjS7-UX^^ ( IFFT) HIS8 3 0 6, SMV^f 71/? 
-tf (MuX) 3 0 8. *J «fc V ^ M M 3 1 0 £ A, T' ^ £ „ lift IS i9 K) # ^ T 
s i/ 'J 7 /l- / ^ - 7 1/ /I 3 y - ? 3 0 2 li y 'J 7 * f y ? ^ f - ? X b ij - A 3 

1 2^Myy^/l/CD7n7?3 1 4 ^ ^ & L , Ml± y y *';Pt -f Xfc i V y Xf 
AcOf-^U-bCJ: OftSS^lS. & . Myy#;HiMAP[llSS3 0 4^A 
tS^tl. M is y ft >V CO & * iP 1 F F THIS&3 0 6 tfOMMMMA*^^ -y TSixS 
. & fc , I F F T 0 && 3 0 e^A^Sil&T-^^n-y^lZjSSiS^-yx^SI 

( I FFT) H ?t £ ft & „ & ^ . I F F T HI |§ 3 0 6C9Naj:fJt;:fS££ft.&fI 
-f-3 1 8 # M u X 3 0 8 Cij^t^lft§^T, l-^^Myy^/H 1 4 C) 4? <7) 

iicoz/ytf)i>%&tsf : -?$:M&. ^mitz tLtiMmmmwiz sttm-^ 3 2 0 

** 0 BJ S fl. & . & (= , II? 3 2 0fi$il3 1 0 tiS^tyXf ARFKft 
3 2 4 ±^g|| Jit^ OFDMi^t Uy^fiRFftlwH 2 2 l,Z £ K) is 
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Sft»3 3 0J4«iIiS3 3 2. (J«»f7*f71/?t (DEMUX) 334 
, Ii7-'Jx^i@|g 3 3 6 , f7.y (DEMAP) 3 3 8. «5 

l^*/j/'jr*3^-? 3 4 0, Ti»efS3 4 4, It nn ® SJJ S3 4 
2i>il)f70-t'/t3 4 6 S*A?va. S ft M »J ft* fc & V* T . i/^f ARF 
ii*ii ! yXf ARFf 2 2 J; 9MS*iiKfc:«W#3 3 2 fc ti v> T 

fMiSSix. DEMUX 3 3 4fcfe^tf , 7;lf7V^JlT, ^S^S^JtMffl 

i Lt, FFT@J| 3 3 6 CJ;t)iSl7-'Jx^I (FFT) # H fi= § *t % # g[J 
IS il iS f~ £ 0fei»§*tfcff*<OSilT-^**tfr-^M-*3 5 0 S:|g4t^ t 
fll^tlF FT2fll,Nliaili7n-t7t3 4 6 *^DEMUX 3 3 4 tiJ: 
F F T HI B 3 3 6^A7JSa-S.^°5^-^tca: ^SSfil.. T*lg?K3 
4 4 (4 N y ? )V 3 4 8 CO # * i?> HI m § #t 5 # r - ? ft 3 5 0c?)T* ( I ) 
P-^/P-SraflJt^&o Jfc t . Nf f|f-?fl^ 3 5 0 V 7 fy/ 7 u -y 7 3 3 
8^A7J£ft, > ? WmizmK) %T & ^ & MMMmm®m.WiN 7 - ? 

ft 3 5 0 i><if777 , Stl4. fV7f>7li70t7t 3 4 6 *^DEMA 
P A n >y ? 3 3 8 A 71 $ tl & =7 * ~ 9 fc ft -> T fi= *> tl h . <Jt , r V y 7* £ 
ft tz M r — ? ft ^ 3 5 2 i s A°7l//l//y U 7^3y;s'-^ 3 4 O^ATj^ftT;/ 
3 5 4^I£8l£ft&, S ft fll 3 3 OtfSftLTO* !)/?t IS 
ft M 0 ST6*fCV^*MM*aJif[ffl»«fc:J: 0 S ft $ ft £ A v v 7 § ft M A - 

? ft # 3 5 2C9#^(£~PV>"C, f'7 7 t"y/7'n 7 ? 3 3 8 <7) ft 7) fC & V> T ft # 

n °B » ( c A I ) ** ilJ £ $ ft & . 

4M£«i*iI»t4H3A«ACA«iS3 6 o «fc 0 H fx § ft S . H A 
4 H it W A t± , 7D-t7f 3 4 6 14 =F * if 5E ¥ S 3 4 4 A =F * I B 5£ « £ J If 

m ^ m m jg ¥ m 3 a 2 co m n m m se is * * s ft a s . /ot7t3 4 6 

(ilSSSi^IILtyXf A<?)AC AMI3 6 0^A7JAI>A-?£rfg±A 
£ „ & tC , 7n-fe7t3 4 ei^IiJiitf-i'lH y^-7x-f A 3 6 2 5: 
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^LTACAMgf 3 6 0 MS§tl^. ISt^tMtB, ACAHS3 
6 0l±MSCrtCiI3htia. A C AMI| 3 6 0 li yXfAcOSl^^C 
IBK-TS £ttm. AC A«sa»t= i U£fr 3 

^ « & u m a m m m % t> a m *n x $> $> . 

^ll*S'jy?fISi: LT«IE-rS*-&fc:tt, 7ot »/f 3 4 6IHC Af 

7x-fx3 6 2^n-tT^xr-A^f5ii-r-g»„ u y ? &. ft « k l x co m m m lz & 

^ T , 7nt-yt 3 4 6li7>-F7 0iJJ:lff y?-7xO 
3 6 2 Sr^LTMSC^\ACATr'-^^tea-rS 0 AC Aj)Jil5 3 6 0 i± f ~ ? 
£ M M t , £ifiBtf)j;'?M«T»4*£'fctt?5'K9>r >fe L < li fiH tf> £ K 
2: it , IP » Jf j&« U y^Sft«T'S)S*-&t'(i:Jifl]^©JM^ J r^;kC0T i 9 U > 7 
OttS . A V 7 -7 x. A X 3 6 4 ^Lt'Jy?5lli3 3 0 ^\ SI -0J 3: S'J ft 
SlStnvy KJIt. 'Jy^llB 3 otOTn-fe-y-9-34 6li3?yRf 
ft L , <!z iz , 'jy^fciEUv^lI«jatt*««m3J^ftJ:afc*^i«fcjELv^A*^ 
^-X-^SrfS^fS. i Jt , ACAMia 3 6 0IHy?-7i^X 3 6 6 ^jf 
Lt 'J >7Ifl3 0 OCiatSMAPHlfH 0 4^37V KJIS, 
MAP0S& 3 0 4iiMyy^/k?rMAPIj| 3 0 4<D}l-t;!J%'ft;7j'\VyTLT, 
M glj « & ft <7) jE L h -if 7' -fe >y 3 -T * . 

iDiiitsi^tn. iitiEa^-4*ifcffi"Ctt, d c c h *j * # p c c 

H f - * ;U £■ ± 0 33 i T 0 co ffif * -C ffi ffl L T . & M ^ t >- * -r A CO fel T" iBJ £ IS 

n ^ n ffi & ft m m x * v -t - =j s- « a -r i> >r t x s s . 

t , 04AS#IHLT, ACATn-feXift'JV^f Ii3 3 OCiOlfi 
*f«fcHtt*D, H4A«M^rtO«-^fc , ;y^^fiM3 3 o fc J: 0 5S ff $ ft 
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& x t- -y r s- m m -r * <o « jb -r s <r t a* t- s s . »»stJivaf*s-csiffs 

ilS7DtXXf7T«iln(il4A«Xf7 74 2 8t*S t SI 4 B{±ACA 
I£7n*X£OXf 774 2 8 4>tf iSCJ: D Sff § il ft JlIX f 7 7 ^ ^ t 
7n-@t«. i it £> W gij * X ■f -y 7 \i . 04 A<0 7"o-b^ t »«t 4 * fc 
04 Bt#JHLTiiWSfL*. 

ACA7o-feX(i, ±0 U > ? i> L < <i T v 'J y^«uf tii'fc J: v - *t <0 # 

h . Bl/04 Ai#BBLT, Xf 7 74 0 2 tfc^-r 'J y ^SflKiyXf 

»*-^'isgu, 'J y ? t: f y ffl »r « * - p o n m m m m. <r> # * ^ 
t ( i ) *«£t4. n m m m w. i± y x f- a a -e i o s ^ « & £ t « m m m m t 

IiitKH ! tH. ifc (C , X f 7 7 4 0 4 tfe^t > I m ft § tl h . iJC 
t , v 7 4 04 i^7n-tXli 7 f »7 40 6^v^D, -tiTia^R*** 

^xx^,^.jM^as. «f»a3e*uy^sm»T**iif. i i£g*(iDccHt 

KliPCC Hf ^^;^^LtiitSMI?ii, & tc , MSC^.fe^$ai> 
. Sii^'J7^f(lItfeii(l. i fJJ £ m £ (i £ flj Kt * - a ? y H * © * tf- 1 
TMSCMsil$iil.„ I « 5g IS H £ SM ft L £ f£ T' , 7n-feXliXf"/74 0 8 

T . U 7 ? S ft fll # X f- -y 7 4 0 8 C ^ t #ift» t 4 ^ t i: f>tl4Xf 7 

15 JfBLt , ACA7n-feX(fCyXfA(7)ACAj!!llIrttllff§ft4 
7ntXXT77Bt. Xf 77 5 0 2t;fcU-C, 'jy^«M«**NBI«iii* 
t i *) m ft -T S I ill S «0 IS * # A C A 7 a -fe -y -9- {z i 0 S fl § *L S . iJC . 7 7 
•y 7 5 OKCti^T, A C A7a * y tli N HgRt i 4 I SI Jg CO tS * h ft 
/h=F#*ffifflMI!jK3aifcS8ltj£-rs. 7 -f -y 7 5 0 5 £> 7 n -fe 7 (i 7 f- <y 7 5 
0 6 ^ & "9 , Kt, ft/hT^MliJ!(gjM^cO-9-7-fe-yb*yy^^SI0STSS( 
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0t«fflt4;!:#tU. Hitf> 9J iS iM * (i , * ft z> tt ffl ** ifi Pi -fe >V co £ 
ft te if <0 i 5 * i£ * S & {J - -t friz m ~3 V> T M 0 3 T & £ t * s T § fc . I^fiM 

^'*>i). £ o « & . m iij « m m a * /h =f » m n « m at t ia * ^ ; t # * * . 
syi4 AjtiLT, 4 o 8Ci3^t§ittir$)S 'j y ? s ft m Ji x f- 7 

T>t. y -fe-^^gfi^-^ 0 j)c fc % ij y ? g ft n # m m » m m. <n m u a t t a fc 

7" -fc 7 h £ ft ffl t6 'J y 9 iz X & g ft 2: M f 6 t . 7o-t7(iXf'y74 1 2 

a, ^ £ . & tC . 7f 774 1 2 ^ ^ 7 n -t X i± X f 7 7 4 1 4 a. If 0 A 7J * S 
fctlti. ^ f 7 7 4 1 6 Iz & \i X . A 71 # S 11 S « . U > ? 3 II « . M 

gij m m. m « « [ j o s t t ft fc ir 7 * 7 i^fflLtfitL^*^, 3 a « a tj & « 

itiiti'?* J. fl»xf 7/4 1 8CJd^T , 'JV?5M«*»Tm-9- 

# s « § ft r n s *» t" 3 j5» * m m -r t . b? ** t ft # ** s ft § a x a ft ha rot 

X Ji S . ffKTif liy^f At J: 0 'J y fllMflStit^t D , U 

tzmmtfm±Lx ^ & z t J7ntxi;gt. p? ** t ft # ** s ft $ ft t tt ft 

iiA 7n-feXjiXf 7 74 2 O^^i^A 'J V ? S ft fflt i± iPJJ 5e ^ -f v ^ -y -fe - x s6« 
S«S*i.TV^43&»if'3*»*WB"*-S. iffl JE ^ -f v a "J y ^ g ft M tz m a -t t T a 
■fe >y -9- 1*1 & ix T v» ^> . M je ^ ^ ii JH W » IB H "C iffl 5E ^ 7t-y«tLT 

u y ^ « ft « t iffl £ * ff 5 i 5 *n ^ ^ s . # ay g ^ >f v ft ^ t i o 11 g IS IS a* ffi 

S § ft. S . SO € 9 4 V ^ -y -fe - i^" d s S ft § ft T ti ft JJA 7 n -t 7 li x f 7 7 4 2 

4 \ W h , Xf 7 74 2 4 ti3lA, 'Jy^ffifiNllIS^-fe'y M:-?H 

t i * jk 5g £ . ias«t(i#ii*ja»t»i-sft4R^iw« i ii s « ^ ts » & 

¥%ftU««HH;ti s f^„ illtXf »74 2 4 tliSt, iBJ £ H 
Ii7f 774 0 4ti^§iSt¥%£§tlS. f^iCAf 774 2 4 Sr ffl 

5 B# «4 , SO Jg «S % «4 M <0 « CO n | [IJ fit J 0 ¥ % 4t $ ft . nliyXf^fitl 
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li X f 7 7 4 2 6 a. W 9 , U y 9 & fl « (± M ft JM m CO ? 7 -fe -y h«#*t^l^ 
c / I £ SO }£ ^ & o c/iagfit*flft«©n«c/i«gfitJ: 0 ¥ % lb $ 
ft & . & . x f 7 7 4 2 8 (;fcut. 'Jy^filliifciyc/iigiS 
£ x x a c7) a c a m m & ^ m & . 'J >- ? s fi a a* * t& ^ x- ft & a> & m m t ft & 

ip l>z J6 t T . X r- -y 7 4 2 8 (2 g 5r & fj & T" H ff "f -6 i t ifi T # 4 . 'J > ? 5 ft 

n a* * jfi s t » ft. ar , T^-fts^Lfca^ttft^ACArn-feyir^iasssfti. 

'jy?SIl^T9 U V ? 1*1 <T> & W) m T ft ft (f , 04 Bt^ft7'Xf 
fflLt, ii^SlliSt^LTi*) 'Jy?(:J: 9^x^A^ilfI$ftSB#£0^;?" 

§ ft § 7 a -fc X -9" 7 X -f >y 7 Sr ^ -f . iD'Jy^cOy/t'Jy/l??-! y ? 

H:i 9fftM£ftS . £ v> IRIirJH 19 t *> o T , £ T <o I ilJ Slfii^c / I M 
€ IS JR # : ^ X f A ^ & ff $ ft 4 . i>3«V^f8&JBIHfc*>fcoT, I 11 £ M J: t* 

c/ijistt*«o#««ofias*Lfe-fe«x h a* m. fi $ ft * . s ^ *j i v « » ib « 

, *n#««v^JHIBI45K«>L<liSSn#^)arjgSBIil*ffc:*v^J||!IBl3&«*tSJ:5e 
S^tli^i:* 5 ^?, nliMilf 2 5f ^tt'lil., Xf 774 2 8 aCBUT 

. » » « (4 ay £ an la v^i* la ia i^^ifitv^t'ai^ 

8 § ft ft if . 7ntXliXf 774 2 8 b\f D - i T f£ Wl m (4 M l!l jfi 11 CO 

-9- y -fe -y h y c7) ft s ,& m wi m b m. t *t 4 c / 1 ar s a , y < m , a & v n u 
mmwin z com'h=F&izn-t h 1 a « . z<n. j/xfAMnts. y^ 

«fc V Z fi {2 „ v-^^Uy^b^^-^ -y ^ * ft /Jn Rg tc ffl x. =5r ^ ^ * S& =5r A c A 
W-rSMflHrflrfB*^-^*^^^]*^^*!*. Y(i 1 tl^fl,; t^tl , z 
Ji|i|t-fe/H*}fttfflSfL!flrv^>a:< it looIiJMjliftco iii(Sfe*^¥%t L 
T # tr It $ ft ft iz |g £ -T £ £ £ ** T # -6 . JJC fc . 7ntXHXf774 1 4 
^ W K> , ^£T-^«J^«4$^t'A73^f#S^-| )0 t s&» L 4 a^ , Xf 774 2 8 
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a (c tj ^ t , asm is fcase*s*£**-*-4fcft<o$B^iis la n 

i: A* 51 IS $ ft & t , 7° a -fe X <4 X f >■/ 7* 4 2 8 c a. ^ 5 „ >y74 2 8 c Kti 

^ t , 8 m m a m gtj ju & ^ ^ y -t . y hcst§c/i MMmts xv&NMm 

IftCMtl. I Igl^y^fA^ai). ^ . 7 a -fc X it X -r -y T 4 1 4 a & 
9 , f :tf»MlintAA^#lt5. * £ , AC ATn-b 7 ti ! 'J ^ ?g 

•y if 12 , 775 1 OCfc^t'Jy^fli^^A^lfStl.. X f -y 7* 

5 1 0 fc 43 V* T . A C A 7 a -fe -y ^ (4 ffl Je IS H t> L < (4 P? K T ft # * S li "T 4 - 
i; A 4 tiS. A 7J A J * ft $ ft 4 fc . T a -te >y -if 14 X x -y T 5 1 2 a 9 0 _ f ;t 
Z0>9 4 7<r>\-}j1fi&mZ1xlZ. A* 51 IS § ft £ . -fe ^ » T ft * A* 3 ft $ ft & t , 
7n-fex^|^S„ iOMTIi, « fi ^ -y-fe - >? (4 iBJ £SSH 1 1> S /; ft 7 n -fe x 

(4 X f >y T 5 1 4 a. ^ & . X f 7 7 5 1 4 U t , A C A 7 o -fe >y -*f {4 M CO If 

y^-ybcoiijffimfe^*ffic/iay^ffl**^-£SijJiKjM^*ffifflL^^ t- 5 36* * 
« b 4 . & fc . xf 775 1 6tt)^t. m n m m & <n if 7 -t -y b co a ® c / 
iisi^aca c / 1 h v a 1 § n fit 4 0 {, ffi v> f 3 a> & m m § ft h . x 

T77 5 1 6 ti)Ht, ftftC/ I I£i*iAC A C / I h'J^LIUliD 
i> ffi < ?£ ^ Z. t A* 5f IS § ft ft if , 70 -feX 7 O — li X f 7 7 5 0 8 A M 0 <! T 
ACArn-bvtliSfetAASftiti. L L i ^ t , Xf ^5 1 6tfi 
U T . ft ffi C / I m 5e ffi A* A C A C / I h V % L § ^ fit 4 "3 t, ffi V> i t A 4 51 IS 
$ ft ft tf , 7ntX70 — H X f 7 7 5 1 8 A ^ 4 » Xf 775 1 8tfclit, 
AC A 7 n -fe -y "9- (4 ft ffi C / I }|| ffi * * £ M CO Hf 7 -fe -y h CD M M B & CD I M 

fit 4 o t /Jn $ i m « * * -r s n s>j « m s <r> -t -y b <o * it s sv « a & # it 

•T o frZmU-T h , x r- 'y T 5 1 8 tc 43 w X . >h $ ^ I ffl S fit £ * "f S * 

ft ffl bj at ?m Jft a ? i? ffi l ^ ; t a 4 5i u $ ft ft a . r n -fe x 7 o - (4 x f -y r 5 0 

8MmtACA7nl:7tli§^tA/l^#itS. L A 1 L >Sr A s ^ , Xx 
•y T 5 1 8 iz is ^ T /h § ^ I H S fi £ * "T 4 * ft ffl 10 « M « ifi # ft "T ft S4\ 4 0 

sau^aaga^^ftu, 7o-t^iixf 775 2 omi*. x x -y r 5 2 0 
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iz&^x . A c A 7 n -b -y -9- « A /]» ^ * * ffi ffl S'J IS & £ M H » ft to ^ 7' -fe >y 
h ^ jf A L T , ft f£ C / I a | M ffi S- W f h M co -9" 7" -fe H co H » iM ft S- if- 7" * -y 
li^litl. tXxU^XStfS^0)ffi-rSJt*bfc. X f ? 7 5 1 8 "f'tft^ 

t m * « ffl n m m ft t= *t -t & c / 1 **ffiLfc«-cw*ia»tf>aE<fc£fi : -5T. at 
sj t ft: c / i « * ir ^ mij ft o c / i =fc 0 tft^iii^ t m b -r & 
;H>'tu. «>'hT8i*ffifflii«jaafc»r4c/i3&i»*-r'csii«is»tfD 

c / 1 £ « 4- * _L El £> 3r <^ *§ Ji , *ffifflSiJ«iMft(±B«IiJ«3Mftfc LtSf 

fc M "3 S T £> ft ft M ffl j$ iH ft to -9- 7' -fe -y hSSflljSLtrn-fevttfff p«ftfc 
f J: a 'J >-y-gflt54^tS„ & £ , A C A T n -fe •/ -9- (2 x x -y T 5 0 

SlJJftiUfthjcii-f-^i^tJ; 0 , X^-yT 5 1 4-5 2 0 t i ^ f II J $5 

W x. tr , y y ? <o -t >vft t s -9- y -t -y h £ fs ffl s ; t ifi i& m -fe /h*f t 4 t s si 

ffi ^ & S "f V fc: S ^ T M CO tf y -fe -y h $■ B ffi J£ T S d t tf* V 9 6 . *;lrtt 

m m £ ft * ^ < -5 j&» co m gij m m ft sa n * ^ t t> « ffl $ ft s « 1 1± , * ft u 

iff R -tr ;P T i> f£ ffl $ ft =5r ^ -fe /U ft T * f£ ffl co H $ JM ft t g jft f 4 £ J& 1 T" § 4 . 
ffi ffl -T 4 ai il ft ifi c / i U*v^*i"5«>/h3< i Sr3&»ofcO. * ffi ffl I« ii 11 ft co 

=f * k ^ & u m l ft m m m ft i s « * * tr a ; t t s» 

Bf^'ilfirtUy^^^Lftfflfid>'iKi!-r4RS0, 7 a -fe x « « 8E "T S . <K t , 
'J y ^ S ft « (i A 7J * S ft h Ufy74 0 8 co ft » « HS *» 6 W *) . Bf ft T 
■f" ^ 4 t* H 4 A , 04Bi3 I t;[fa5l:St7n-t:X y/)!) s IDI?il, Dfft 

t ft # j&* u v ? m. m m , 'j>-?siifcj;t/yxf A^ACAiiifci o^ft 
$ ft * . 
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# % m V> SO <7> % S6 ft T (4 . U > ? S ft «S £ t T co W » ^ {4 . V > 7 ±Xtiimt5 

iij at & * s * -r s s? * * >y -t - s> & ii m h . it ^ iu s & * <4 ^ m m ^ x 
^A^Mfi^-^^^^^v^ , ^ x t- a {4 -9- y -t -y h s ig t < {4 iu m m m 
sigx >v ~t - <j z & m m f \m m ~t & . to 'jy^ACAjaiuit lt§ turt 

£0 g ft « CO 7° a -te «y 3 4 6 1*1 T *> tl h . i«*ftMt!i. &%] CD MM M CD >■ 
XrAC J; OlffJ^lli . 0 5 t:^fXf -y7 5 0 4 , 514, 516, 518 
iJ±V'5 2 0liflirt»7nt7t 3 4 6 tj; , )Sff^^ iD'Jy^IS 
ffl!tft«iilAC A7 0-feX7 0- lil4 A, 14 B ±i i I 5 t i » i: 

86A^#iLt, * ^ m co mm m <r> a c a ? a -t x + 1 y > ? * 

fill fc LTOSlitJ: 0Hfi : $tLSx-f-/7°Sr^-r7n-ia^^-r„ A C A 7° 
atxiif ftl^Af 7 7 6 0 2 *5 T M 5E )1 -X •/ -fe - ^ * S (1 BH *& 

iJ? , X f 7 7 6 0 4(:i)^t< U >" ? i: o T ffl ffl fig * N gij M it % 
ll<30#^ t'JUTTS ( I ) & t= , 7' n -fe x ii x x -y 7° 

6 0 6 ^^ d X M '> T P M II ffi it « if m S § ft S . X T" <y 7° 6 0 6 j&» h , 
T n -fe x (4 x f -y 7° 6 0 8 ^ # 0 , f7t 7 ISS^ SMI: i 5 y 

X T" A a, m t> tl 6 . -!f 7" -fe -y h S * * -y -t - a> «4 , # » ^ # S * L it -9" 7" -fe -y h 

■yT6 1 0 9 0 , »»SI4^^'rA36»<f>«igSt#a|-*-i. & fc , H 7 * # H8 
U, T n -fe X X t -y 7° 6 1 0 fc V> T m m « JB f $> « B# fc n 5 T n -fe X 

f!(:f -5f:y7f A«AC A5!iIiifttlff§fil.7nt7Xf y7l^t. x 
f 77 7 0 2 t ^ t , A C A II gfl (J -9- 7' -fe -y h ® 5t< ^ -y -fe - V £ S If f S . 

^ t „ x f 7 7 7 0 4(:fcut, v- x -f a a # M tt S * L 7t -9- 7' -fe -v h \H co m 

m m m m <n £ x * m m t § & o a* * si is -r s . Mitf. ffi^^sft^^ffiffl* 
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(i-fe/H^TWfflTS^r^i hififoh . M §J i& M i& co ffl tt i4 ^ co f£ ffl ** iS -b 

** i co m m £ m -3 m t * «c e & ^ * & ± a 1 1& w- s *i * . & n h a* s * l ^ 

t7'*7 hrt«9Mffl*3£»££Tttffl , CS4£fca I *B3*t*ilf, X ^ 2, (4 
7" -fe v h a IS X -y -fe - ^ £ U > ? S ft tg ^ B ft t 6 . Li'Li*''^ Xf 777 
04l;tint, & ^ $ ft s -9- 7' -fe 7 h^HJBSSli^Sr^tJ: 0 fig ffl $ ft * ^ £ 
itfiunu, 7° c? -fe x (4 x r 7 7° 7 2 0 a. & <9 5" x f- A (4 f 'J ffl ^ fig m W 

mmz zmmmmmm* 7 * - =j £ m sj « m m <o -9- 7 -t 7 b co - gp t l t 

iS ft S . & fc , Tn-trX7a-{±X^'yr 7 2 2^^0^»Q^ i ^^ii^*# 

its . 

ft $ n. s -9- 7" -b y b s is ^ v -fe - v l < ti gtj if m m. ffl » * -y * - ^ & s ft -f a 

. -9" 7" -fe 7 b S fg ^ -y -fe - V if & ft § ft £ t . 7° o -tr X {4 X -r 7 7° 6 2 0 ^ ^ 9 
i f U V ? S ft « « f J 0 S T 6 ft fc -V- 7- -fc -y hJffifflLtfl^i^tl.. L 
A" L * 4* , Xf 776 1 4l:i3^t, ffl M M i£ ffl Ifi ^ 7 -fe - V & S II $ ft X in 
Si fc^BSSfiS i: , 7° n -fe x {4 x -r 7 7° 6 1 6 'v ^ § „ xf f 7*6 1 6l:ii 
\n 

ft 6 co m n (4 M co H ^ $ ft -fe >y b F*g t (4 *S ^ fij ffl t>T |g =5r N gij M M % W -fe -y b « 

X t- V 7° 6 1 6*'^, TotXIiXf 776 1 8 ^ f£ 0 ^- «r t ' & CO « M 10 MS M 
^^S*-rSgiJitiM^S*^-y-b-^^^XxA^iMff$ftS, St, 7 n -fe X 
liXf 7 76 1 0 ^ ^ 0 'Jy^SfS«(4 3l^^#'7„ MH*iSa<0*^*1f-r-fe 
7li ! Si^H?\ 7D^XlUf 7 7 6 1 0, 612, 614, 616, 
618, iJ i If' 7 0 6 , 7 0 8 £ ± 0 fiSc $ ft h )V — 7° 5 WtWi^ h . iJC , 7o 
•fe X {4 X -f 7 7 6 2 0 "s # 0 , f rtflMligf §fl/if 7-fe-y h ^ ft ffl L X 
0 > 9 * it L g fl * M •* h . <^ fc . 7 n -fe X {4 X x 7 7 6 2 2 co # « « m /v 
» S . x -r v 7 6 2 2 co f# » « n t= tJ T , 7 n -fe x {4 Df *^ T i> t < {4 ii £ * 
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